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This paper examines two hypotheses that may be used to assess an optimal export tax in a low-income country with enough market power to influence international prices of a certain commodity. The market structure for Côte d'Ivoire's cocoa exports is used as an illustration. The first hypothesis assumes the existence of almost perfect competition among producers and exporters in the domestic market. The second assumes an oligopsonistic domestic export market.
Oligopsony is defined as a market structure in which the number of buyers is small but the number of sellers could in theory be large. Almost perfect competition and oligopsony are typical arrangements for agricultural production and exports in many low-income countries (LICs). Local producers, mainly small family farms, either compete with each other in selling their product directly to international buyers or are forced to sell their product to local branches of multinational corporations, which may either use the product themselves or export it.
Taxing exports is not an optimal policy because it distorts trade and reduces world welfare, although it may raise welfare for an individual country. An export tax improves the terms of trade of the exporter but can be welfare-enhancing only if the terms of trade gain outweighs the deadweight losses from inefficiencies in resource allocation that result from the tax. A country would have to be a major exporter of a commodity that lacks easy substitutes to realize the terms of trade gains, but even in this case the tax would be globally welfare-reducing. If a country that sees itself as "large" in the export of a specific commodity in the sense that it can impact its international price misinterprets its real market power and proves to be "small," or if a substitute for its export commodity becomes readily available, the positive terms of trade effect disappears totally and the export tax becomes unambiguously welfare-reducing.
Export taxes are used mainly by LICs, and mainly as a source of revenue. Although World Trade Organization rules do not prohibit export taxes, over two-thirds of its members have chosen not to apply them, recognizing that they distort trade and may lead to welfare losses. Only three OECD countries use export taxes, and many regional and bilateral trade agreements explicitly prohibit them. As most LICs are small, with little or no pricing power, they use export taxes only as a source of revenue. However, for a country with substantial pricing power, export taxes may be welfare-improving and be viewed as a policy option-taken, however, at the expense of its trading partners.
The purpose of this paper is to illustrate ways to assess the level of an export tax for a large country. It reviews a broad range of market structures, from perfect competition to an oligopsony, and suggests simple methods for calculating a possible range for an optimal export tax, which differ depending on the selected hypothesis on the market structure. While perfect competition is seen as a generally superior market structure on efficiency grounds and government interventions can help skew the existing structure towards a more efficient structure, the discussion of these issues is outside the scope of the paper. Moreover, additional studies are needed to arrive at a definitive conclusion of the actual market structure of cocoa exports from Côte d'Ivoire. This market is used only as an illustration of the methodologies reviewed.
In what follows, Section II describes the structure of cocoa production, pricing, and taxation in Côte d'Ivoire. Section III presents two simple models of an export tax calculation based on alternative hypotheses about market structure and illustrates the calculations by applying the models to the case of cocoa export taxation in Côte d'Ivoire. Conclusions are presented in Section IV.
II. COCOA MARKET STRUCTURE

A. Production
In Côte d'Ivoire in recent years, cocoa has accounted for 25-30 percent of exports and 17-20 percent of revenue. The cocoa sector employs about 4 million people out of a population of 20 million. Accounting for over 36 percent of world production on average in 2007-09, Côte d'Ivoire is the world's dominant producer of cocoa. In 2006-09 its average production reached almost 1.3 million tons of cocoa beans a year, of which 97 percent was exported (Comité de Gestion de la Filière Café Cacao [CGFCC], 2009) . Although Ghana and Indonesia are also increasingly large cocoa producers, their combined share in the world market is only about 32 percent. Other countries have much smaller shares of the cocoa market (Table 1) .
World cocoa production is fragmented; there is no cartel-type association. The main international institutions involved in the industry are the Federation of Cocoa Commerce (FCC) and the International Cocoa Organization (ICO), both primarily consultative and informational bodies with no power to regulate the market or influence prices. The ICO, for example, has the mandate "to work towards a sustainable world cocoa economy," but has no influence on prices, distribution channels, or market structure (ICO, 2008) .
The cocoa market in Côte d'Ivoire is structured as an inverted pyramid. Production and primary collection are highly decentralized (see top of Figure 1 ), while exports and consumption are highly concentrated (base of Figure 1 ). Key players are:
 Producers (planteurs). Cocoa is produced by a vast number of small farmers and cooperatives. With no reliable census data available, the total number of smallholder families is estimated to be anywhere from 600,000 to 800,000. Côte d'Ivoire's cocoa crop season lasts from October to June, with about 70 percent of cocoa output collected and usually exported during October-December.
 Itinerant buyers. These traitants are local intermediaries, some supported by several pisteurs who travel among villages in a specific area to buy cocoa from the producers. The buyers pay in cash and deliver the cocoa to the collection center in the nearest large town. This activity requires a license. Based on the number of licenses issued, their total number is estimated at about 1,000, although only 188 individuals were listed as approved buyers (acheteurs agréés) for the 2006/07 campaign. The paper focuses only on the domestic segment of the complex market structure of cocoa production and exports. Of the cocoa pipeline presented in Figure 1 , the paper discusses only the domestic market structure in Côte d'Ivoire, i.e., local cocoa farmers, itinerant buyers, and exporters, and the impact of a particular market structure on the level of optimal export taxation. It does not cover the international market for the Ivorian cocoa where about 40 percent of the output is sold in the spot market, whereas the rest is sold through futures contracts.
B. Prices
In the export chain, economic agents in Côte d'Ivoire must deal with several types of prices for cocoa:
 Farm-gate prices. These are the domestic prices itinerant collectors pay farmers in cash.
Statistics on these prices are partial because data are collected only for the six main cocoaproducing regions. Farm-gate prices are calculated as an average price for the six regions.
 Indicative price. For each crop season the government establishes an indicative farm-gate price, which is used only for general orientation of farmers and is not enforced. The indicative price for 2008-09 was set at CFAF 700 per kg, up from CFAF 450 per kg the previous season. On October 1, 2009 , the authorities increased the indicative farm-gate price to CFAF 950 (US$2.1).
 Export prices. These are discounted world prices set by exporters as a function of cocoa future prices on international markets. Depending on the quality of cocoa beans each season, the Ivoirian export price can be lower or higher than the world average. The world price for cocoa is based on trading in futures for cocoa beans. Cocoa futures contracts are mainly traded on the London Financial Futures Exchange (LIFFE) and the New York Board of Trade (NYBOT). A contract is a standardized agreement to purchase or sell cocoa beans for delivery in the future at a price determined when the contract is sold. Contracts are used to assume or shift price risk and may be satisfied by delivery or offset by an opposite transaction on the futures market (ICO, 2006) . Each agent involved in cocoa trading receives a share of the world price. From 2001 to 2009 the average world price for cocoa beans in U.S. dollars increased by over 160 percent, but because the dollar depreciated, the world price in CFAF increased by only 70 percent ( Table 2) . Because of quality differences, Ivorian cocoa is usually exported at a discount from the world price that varies substantially but generally does not exceed 10 percent. After exporters pay all fiscal and quasi-fiscal levies, the average price they retain is about 60-70 percent of the world price. No matter what the indicative producer price is, exporters usually pay farmers less, so the actual producer price is substantially below the indicative price. The margin between the export price after taxes and the farm-gate price is split between the exporter, who receives about 90 percent as profit, and local intermediaries, who get the other 10 percent.
Thus in 2001-09 Ivoirian producers received on average no more than 41 percent of the world price for cocoa. This is the lowest share in the region, and probably in the world. The government has committed itself to gradually reducing overall cocoa taxation to 22 percent of the CIF price in 2011 and to transforming all cocoa-related levies into a single ad valorem tax before the 2010-11 season.
The total amount of quasi-fiscal levies fluctuates from year to year. For the 2008-09 season, they totaled CFAF 31 per kg, a substantial reduction from CFAF 47 a year earlier. The amount is a function of a complex power balance between the central government and several public entities (ARCC, BCC, FRC, and FDPCC 5 , among others) involved in management and investment in the cocoa sector. The system is being reformed to improve its efficiency, transparency, and governance.
It is hard to establish with precision how much tax the cocoa sector pays. Because of the unstable tax structure, with the DUS and quasi fiscal levies changing regularly, and active use of specific taxes, the ad valorem equivalents depend on international cocoa prices, so they may change from year to year. Rough estimates based on the October 2008 world price and the tax structure for the 2007-08 campaign suggest that the total of DUS, the registration tax, and the quasi-fiscal levies represented about 28 percent of the cocoa CIF price (Table 3) .
D. Market Structure
It is not possible for us to reach an unambiguous conclusion about the structure of the cocoa export market in Côte d'Ivoire. At a minimum, two possibilities need to be considered: the market is highly competitive, with many exporters competing for the output of an even larger number of producers; or the market is quite restricted, with a large number of domestic cocoa producers faced with a few large exporters. Other features that distinguish a perfectly competitive market from an imperfectly competitive one are shown in Figure 2 . The shaded areas provide a broad overview of features of the Côte d'Ivoire's cocoa exports market. It is obvious that this market is neither perfectly competitive nor perfectly monopolistic. The theoretical approaches to an optimal export tariff for a near-perfect competition market structure and a near-oligopsony market structure obviously differ. The first hypothesis assumes that the cocoa export market in Côte d'Ivoire is highly, but not perfectly, competitive. Evidence of competition can be found in what seems to be a substantial degree of pass-through to domestic producers of international prices ( Figure (Table 2 ), which would suggest that such competition is not perfect. While fluctuations in domestic and international prices for cocoa have been generally synchronous, the difference between the two has been significant. For 2003-09 the difference averaged 56% of the export price, which suggests that although competition among exporters may be intense, less than half of the export price has actually been passed on to producers. Surprisingly, from January to July 2003 the difference between domestic and international prices was never more than 41 percent of the international price. With reforms of the sector, the wedge increased to 61 percent and fell below 60 percent only in 2007.
The second hypothesis assumes that the cocoa export market structure in Côte d'Ivoire represents an oligopsony. During the 2008-09 season, of a total of 97 registered exporters, only 62 actually exported cocoa, and only 42 exported amounts that exceeded 10,000 tons. On the other hand, the nine largest entities exported over 70 percent of the country's cocoa, with the top six firms accounting for over 50 percent (Table 4) . However, the oligopsonistic situation may not be particularly strong as there is a "competitive fringe" that includes dozens of buyers and accounts for nearly half of all purchases.
Most Ivoirian exporters are either subsidiaries of or otherwise linked to large multinational corporations. This is not surprising. Three major cocoa processing companies-Archer Daniels Midland (ADM), Barry Callebaut, and Cargill 6 -buy over 40 percent of the cocoa beans 6 In 2005, Cargill, one of the biggest purchasers of cocoa in the world, was sued by a United States labor rights law firm accusing it of forced child labor. Although Cargill does not own cocoa plantations or directly employ child workers but instead buys through agents, the plaintiff argued that exporters and manufacturers bear ultimate responsibility for conditions on the farms because they exert considerable control over world cocoa markets, essentially setting the farm-gate price. Thus, Côte d'Ivoire's exports market consists of some 800,000 small producers facing, through several hundred local intermediaries, three to ten large buyers, mainly subsidiaries of local exporters controlled by ADM, Barry Callebaut, and Cargill. On this hypothesis, a very few buyers control the majority of Ivoirian cocoa exports and the world cocoa market, and therefore export taxation of cocoa from Côte d'Ivoire can be analyzed on the assumption that the cocoa market is oligopsonistic.
III. OPTIMAL TAXATION
A. The Perfect Competition Hypothesis
The impact of a country on the international price for a commodity depends on its export market share. Côte d'Ivoire produces about 36 percent of world cocoa output. International prices for cocoa thus largely depend on the quantity and quality of cocoa exported from Côte d'Ivoire. Bad weather, plant diseases, and delays in the harvesting season immediately translate into higher international prices. Since cocoa is mainly sold through forward contracts, expectations of a good or bad crop in Côte d'Ivoire affect declines or increases in international prices. For example, concerns about swollen shoot disease 7 in some areas of Côte d'Ivoire have been a major cause of high world prices for cocoa in 2009, irrespective of how good the crop is.
A country with pricing power can, in principle, improve its terms of trade by imposing an export tax on its main exportable commodity. Imposed by a large country, such a tax affects export supply and international demand and has substantial distributional and welfare implications. Like 7 Swollen shoot is a viral plant disease that attacks cocoa leaves and shoots and can kill trees within two years. There are few treatments except ripping out infected trees and replanting. firms, which under imperfect competition face a downward sloping demand curve and can increase profits by suppressing output below the level where their marginal revenue equals marginal costs, the government can restrict the exports of cocoa by way of an export tax. This can maximize national welfare if the resulting positive effect on the terms of trade exceeds the deadweight welfare losses from distortions introduced by the tax. In any case, the net welfare improvement will be at the expense of the country's trading partners.
An export tax restricts supply and leads to redistribution of income and to inefficiency. Local producers receive less for their output because part is appropriated by the government in the form of the export tax (Figure 3) . From the point of competitive equilibrium, 0 0 P Q , where 0 S is home supply curve and * D is foreign import demand curve, a specific export tax will shift the supply curve to the left from 0 S to 1 S , and an ad valorem tax will make its slope steeper. The economic impact of both kinds of the tax is roughly the same. In the case of a large country, prices for international consumers rise from 0 P to * c P and for domestic producers fall from 0 P to p P . Exports declines from 0 X to t X . The sum of the consumer and producer surpluses is reduced by areas A B  , the government of the exporting country gets revenue represented by areas B C  To measure the net welfare impact, the terms of trade gain shown by area C needs to be compared with the deadweight loss area A . Therefore, it can be seen that C A  , if the export tax is relatively small and does not shift the supply curve too far to the left. In this case, an export tariff will be welfare enhancing for the exporting country.
Figure 3. Export Tax Under Perfect Competition
The optimal tax rate can be set by raising the rate to the point where the gain from improved terms of trade is just offset by the loss from distortions caused by the tax. To achieve that, the Export tax P p P* c X 0 X t marginal cost of exports as measured by the export supply curve should be equal to the marginal return from exports as measured by marginal export revenue. The optimal tax would reduce the domestic price for exports to the marginal revenue from exports. If the inverse demand is given by *( ) p Q , where * p is a world price, the country's export revenue would amount to *( ) Qp Q , and its marginal revenue from exports would be
is the elasticity of export demand (Krugman and Helpman, 1989) .
To set an ad valorem tax at rate x t so that p MR  , where
is the domestic price, would mean that 1 * * 1 1
Therefore, the optimal export tax would be 1 1
The application of this optimal export tax formula is complicated by several factors. The formula rests on numerous assumptions: trade is always balanced, the foreign demand curve is given as if other countries do not alter their trade policies in retaliation for the export tariff, there is perfect competition within the country, there are no domestic divergences so the supply curve shows the marginal social cost of exports, and the revenue raised by the government from the export tax is spent on imports and therefore does not affect domestic demand and the supply curve.
The optimal rate of an export tax rate critically depends on the price elasticity of demand for cocoa exports. Where a small country would see a horizontal and perfectly elastic demand curve, for the exports of a large country, like cocoa from Côte d'Ivoire, the demand curve is less than perfectly elastic. In this case any slight deviation of the demand curve from a horizontal line is a sufficient precondition for applying an export tax. Neither a full monopoly nor an inelastic demand curve is required to achieve a favorable impact on the country's welfare.
However, by far the largest problem is that the elasticity of the demand curve at each point is different and is generally not known. All the formula for the optimal export tariff says is that at (Corden, 1974, p.167) .
the optimum point on the demand curve, wherever it is, the optimal tariff can be calculated using the formula-it tells nothing about where the optimal point actually is. Therefore, with elasticity changing along the demand curve, any inferences about the optimum level of the export tax should be derived only in terms of ranges within the obvious constraints. This suggests that if 1
x   , the optimum tax rate is 100 percent; if x    , the optimal rate is zero. Note that if 1 x   , the tax should be greater than 100 percent, which is clearly not feasible. The elasticity of the demand is larger at higher prices than at lower prices, and declines as the price falls. 9 The shaded area in Figure 4 shows demand elasticity below 1 and the applicable range of a possible export tax from 0 to 100 percent. The Q curve shows that export demand elasticity, x  , increases as the tax rate t increases, because increasing export prices and reducing the volume of trade by increasing the tax rate is likely to raise elasticity.
Figure 4. Export Demand Elasticity and the Optimal Tax
The J curve shows the tax rate at different elasticities. When 1 between zero and 100 percent. Starting with a point such as q on the Q curve, where the elasticity of the demand curve is less than unity, as the tax rate rises, elasticity also rises, but the optimal tax remains at 100 percent until the J curve reaches point m . After that, once the elasticity is higher than unity, the tax starts to decline from the extreme 100 percent to zero. On the assumption of perfect competition, point k at the intersection between the Q and the J curves establishes the optimal tax rate n for a given elasticity of the export demand curve, L . Therefore, when the elasticity of export demand is less than unity, the export tax is always suboptimal and should be raised until the elasticity exceeds unity. Conversely, if the export tax is optimal, than the elasticity of export demand must exceed unity.
With any deviation from perfect competition, the optimal rate depends not only on the elasticity of export demand but also on the number of competing firms. Unless the exporters behave like a monopoly, the optimal export tax is positive but is lower than on the assumption of perfect competition. An export tax may be welfare-improving when the domestic export market is competitive. The larger the number of exporters or the closer the market is to perfect competition, the lower is the optimal export tax.
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The price elasticity of export demand for cocoa seems to be relatively high but cannot be known with any degree of certainty. Based on indirect indications, arguably it is not perfectly elastic and is fairly high because Côte d'Ivoire can sell all its cocoa output in the international market. At international prices of about US$3,000 per ton (as in mid-2009) as well as below US$1,500 (as in 2005), Côte d'Ivoire could export virtually all the cocoa it produces. Even during the financial crisis in mid-2009 when prices for cocoa spiked, international demand for beans remained robust. Therefore, Côte d'Ivoire's demand curve should clearly be downward-sloping but elastic. Indirect estimates for LICs yield an average export demand elasticity of 3.5 for agricultural commodities and 4.0 for food (IMF, 2009 ). Estimates in a general equilibrium framework of export demand elasticity for other primary commodities in a big country framework (e.g., exports of rice from Thailand) yielded a range of elasticities from 2 to 5 (Warr, 2001 ). These elasticities are not constant and fluctuate substantially depending on market conditions.
The price elasticity of the export supply is equally hard to identify but seems low. 11 Even if additional supply were required, there is no way to increase output once the cocoa crop is harvested. Cocoa stocks are limited and-absent a buffer price agreement-are used mainly to regulate intra-seasonal fluctuations of supply. Although the availability of substitutes, like tea and coffee, would suggest higher supply elasticity in the long run, consumer preferences for cocoa-based drinks and chocolate are strong, suggesting that short-term elasticity is low. Finally, because key factors of cocoa production-land, vines, and climate-are fixed and cannot be easily displaced or used for other purposes, there can be no price equalization for these factors, which also supports the argument that cocoa supply has low elasticity.
The rate of an optimal export tax depends on the degree of market competition. If local exporters are perfectly competitive, the optimal rate is a function of the inverse elasticity of demand for cocoa. This may not be the case for Côte d'Ivoire's export market. If local firms are not perfectly competitive, the optimal rate may still be positive but lower than rates created with perfect competition. In both cases, the welfare and distribution effects are as outlined above but their magnitude will depend on the elasticities of supply and demand as well as on the tax rate. The optimality of export taxation, i.e., its impact on the maximization of national welfare, can be fully evaluated only within a general equilibrium framework.
B. The Oligopsony Hypothesis
The literature on monopolistic behaviors of buyers is remarkably scarce. Most texts on advanced microeconomics (Varian, 2008; Jehle, 2007) and industrial organization (Tirole, 1988; Shepherd, 1999; Scherer & Ross, 1992) focus on imperfect competition among sellers. On the buyers' side, they tend to analyze only vertical pricing relationships. Among several market structures involving power on the buyers' side, 12 standard texts explore only bilateral monopoly, which is rarely encountered in the real world. But partial equilibrium models of buyer behavior and taxes under imperfect competition with application to Côte d'Ivoire can be found in papers by Deardorff and Rajaraman (2005) , McIntire and Vatangis (1999) , Burger (2008) , and EU (2005).
Oligopsony can be modeled in a partial equilibrium framework as an inverse of oligopoly.
13
Starting from monopsony (one buyer), which can easily be presented as an inverse of monopoly (one seller), one can build a model of oligopsony (few buyers) as an inverse of an oligopoly (few sellers). Figure 5 ).
Figure 5. Monopsony
The monopsonist purchases goods and has market power domestically but sells the goods internationally. Therefore, unlike a monopolist, a monopsonist faces a perfectly elastic demand function, D , and its marginal and average revenue would equal the world price, which is the price under perfect competition, c P . At the same time, a monopsonist faces an upward-sloping supply curve, S . The larger the quantity it wants to buy, the higher the price it must offer.
In the international market the monopsonist is a price-taker, but in the domestic market it is a price-maker. The condition for maximizing profits for a monopsonist is that the marginal revenue from purchasing an additional kilo of cocoa beans should equal its marginal cost. The monopsonist maximizes its total revenue function and finds a position where MC MR  , which will determine the quantity of beans, m X , that the monopsonist will buy and the price, m P , it will pay producers. First, if the marginal cost of purchasing an extra kilo of beans exceeds its price, the m P that the monopsonist will pay the producer will be lower than c P , the price in a competitive market. As both equilibrium quantity and the equilibrium price will be lower than the competitive market outcome, the monopsonist's operations are Pareto-inefficient, and the source of the inefficiency is in the domestic market.
A monopsonist's behavior demonstrates two important features. First, the prices paid and the quantities purchased by the monopsonist will always be lower than in a competitive market. Second, unlike the monopoly situation, government minimum prices, if set correctly, may correct for the inefficiency created by the monopsony. If the government sets the minimum price at or S=D close to the competitive market level, c P , the monopsonist will behave as if it purchases the beans at a constant price, which does not depend on the amount of kilos it buys. Therefore, the monopsonist will buy until the value of the marginal product equals c P , which is c X , i.e., equal to a competitive market outcome.
As the next step, an oligopsony can be modeled as a group of a few monopsonists engaged in a Cournot-type competition for domestic suppliers. 14 A Cournot-type competition seems a reasonable approach for modeling Côte d'Ivoire's cocoa market as it describes a market structure in which companies compete on the amount of output they produce and exports, set independently and at the same time. All key features of a Cournot-type model seem satisfied by the Côte d'Ivoire's cocoa market:
 there is more than one exported and all of them export a homogeneous product, i.e. there is no product differentiation;  exporters do not cooperate, i.e. there is no collusion;  large exporters have market power, i.e. each firm's decision affects the good's price;  the number of exporters is fixed for each crop year;  exporters compete in quantities and choose quantities simultaneously;  the exporters are economically rational and act strategically, usually seeking to maximize profit given their competitors' decisions.  finally, the Cournot conjecture seems to hold as each exporter aims to maximize profits based on the expectation that its decision regarding the quantity exported will not have an effect on the decisions of its rivals.
At the same time, weaknesses of a Cournot-based approach are also obvious:
 Cournot assumptions are best suited to circumstances where quantity decisions have to be made in advance. While this might seem plausible for cocoa growers who need to make planting decisions ahead of price discovery, it seems less plausible for cocoa exporters, who presumably are in a position to buy as much or as little as they like, provided they can find willing sellers;  even if Cournot behavior is appropriate for modeling the market power and optimal export tax in a single crop year, it may not hold up over the medium term when other large producers or all other producers together could adjust their production to undercut Côte d'Ivoire;  given the seem ingly low entrance costs to b ecoming an exporter, in ternational exporters than those currently in the m arket (e.g., from Japan, China, or India) may be in a position to enter Côte d 'Ivoire's market if the current in cumbents attempt to use their m arket share to push prices.
Oligopsonists expect to compete for an extended period and therefore engage in tacit collusion. In a market with very few buyers, each oligopsonist is prompted to behave in a way that is helpful to the others. Each buyer sets purchasing prices and quantities so as to maximize its own profits but without undermining the profits of the other buyers, expecting that competitors will return the favor. With this informal market balance, known as tacit collusion, in principle no buyer has an incentive to take steps to change its market share, because if one firm decides to change either purchasing prices or quantities, other firms may interpret this as non-cooperative, and the tacit collusion will erupt into a rough rivalry, to the detriment of all.
Quantities purchased by an oligopsonist may not be responsive to changes in marginal revenue. At the tacit collusion point A , the monopsonist who purchased quantity * X pays the suppliers price * P . To the right of A , the supply curve is steep because the oligopsonist thinks that if it tries to purchase more than * Q or sets prices higher than * P , its competitors will retaliate. As a result, it will gain very little, if at all. Similarly, every other firm faces a supply curve that is less elastic above the price * P than below it. To the left of A , the supply curve is flat because the oligopsonist thinks that if it tries to purchase less than * Q or offers a price lower than * P , its competitors will not follow its example because there is no incentive, and the oligopsonist will just lose market share. Therefore, the oligopsonist faces a supply curve, S , which may be kinked at the tacit collusion point A (Figure 6 ). The kink in the supply curve leads to a break in the oligopsonist's marginal cost curve. Several marginal revenue curves can pass through the break between points B and C . One of them, 1 MR , is shown in Figure 7 . With the profit maximization condition ) ( MC MR  , any marginal revenue curve that falls between A and B will indicate the same profit-maximizing quantity, * X . Thus, within a certain range the quantity of output an oligopsonist would be willing to buy is not sensitive to changes in its marginal revenue. The monopsonist will be willing to withdraw from the tacit collusion and increase its purchases only if MR promises to surge. This is the case with the 2 MR curve, which cuts the MC curve above C . If MR promises to plunge, the monopsonist will be willing to break the tacit collusion and reduce its purchases. This is the case with the 3 MR curve, which cuts the MC curve below B .
There is a case for the use of export taxes on the hypothesis of an oligopsony. Export taxes are justified not on the grounds of shifting the country's terms of trade in its favor but rather on the need to appropriate part of the oligopsonists' surplus and redistribute it to local producers and consumers.
The government has an option to impose either a specific or an ad valorem tax on the oligopsony. If the government imposes a specific export tax, marginal revenue, equal to the world price, will be reduced by the amount of the tax, t , and the oligopsony will be forced to buy less domestically by the difference between m X and t X (Figure 7 ). The government gets revenue in the amount of the area a , but at the same time domestic producers will lose areas
, the country as a whole should gain from the export tax.
Figure 7. Specific Export Tax on an Oligopsonistic Buyer
Suppose a specific tax is levied on the oligopsonist. For this case Deardorff and Rajaraman (2005) provide the following derivation of the optimal export tax: An oligopsonist faces a linear
. There is a total of n oligopsonists, each purchasing quantities x and taking into account quantities purchased by other firms, 1 
Maximization allows for calculation of the equilibrium quantity and price under oligopsony.
Differentiating the profit function gives
. Since there are n oligopsonistic firms, and taking into account that b
, an oligopsonist will purchase quantity
at the price
. As a result of the tax, the country's welfare will change. The change is a sum of government revenue raised and producer surplus lost. The change in the country's welfare, W  , as a result of changing the tax,
In this model, the specific tax rate depends on the number of buyers and the world price. Setting
yields the optimal tax, 2
. The tax approaches zero as the number of oligopsonists approaches infinity. The more competition between buyers, the lower the tax. The world price for the product in the model coincides with its price with perfect competition. The domestic price should be interpreted as the marginal price at which the producers will be ready to supply the first unit of the product.
An ad valorem tax will change the slope of the demand curve and make it less than perfectly elastic. Facing a less than perfectly elastic demand curve is all a country needs to justify an export tax in the oligopsony context. Devarajan et al. (1996) show that there is a strong analytical and practical case for a country with power in a specific export market to use an export tax, based on the presumption that a country with market power faces a less than perfectly elastic demand curve. In this case the optimal welfare-maximizing tax is the inverse of the elasticity of demand. By imposing an export tax a country with market power can improve its terms of trade and overall welfare.
The optimal balance between specific and ad valorem export taxes depends on the specific market. Specific taxes are more appropriate when preserving product quality is of concern and there are negative externalities associated with consumption of the product. Keen (1998) shows that a predominantly ad valorem taxation does more to improve consumer welfare and raise revenue in markets with monopolistic output restrictions and little product heterogeneity. In the Cournot oligopoly case, however, there appears to be a conflict of preferences: while consumers of taxed goods prefer ad valorem taxation, producers prefer specific taxation because it increases their profits. Inverting the argument, under an oligopsony, buyers should prefer ad valorem taxes and producers should prefer specific taxes. Therefore, both types of taxes may be equally applicable; their optimal combination under oligopsony requires further study.
C. Application to Côte d'Ivoire's Cocoa Exports
The government of Côte d'Ivoire is undertaking comprehensive reform of the cocoa sector. It is streamlining its complex institutional structure, improving governance and transparency, and auditing financial flows through the sector. The goals of these reforms are to define the government's responsibilities for management of the sector, build a viable inter-professional network of stakeholders, increase competition among buyers and the share of world prices obtained by farmers, introduce market-based instruments for risk management, and further promote cocoa transformation and export of finished products.
Tax reform is the critical element of cocoa sector reform. The authorities intend to reduce all taxes to no more than 22 percent of the CIF price, possibly for the 2010 crop season, from the current 30 percent or so. This would help align export taxation in Côte d'Ivoire with international practice. The authorities are drafting the details of these reforms, in close cooperation with their development partners. The exact modalities of the new tax structure will require detailed study and additional information on the cocoa market and price structure.
Meanwhile, the present model allows for a ballpark assessment of the desirable rate of export tax. The model requires three pieces of information: the world price for cocoa, the number of oligopsonistic buyers, and the marginal price at which Ivoirian producers would be willing to supply the first kilo of cocoa beans rather than switch to some other crop. Of the three components, only the world price is known with certainty (in 2001 to 2008, the range was CFAF 800-1,200 per kg). Therefore, the model has to be calibrated to establish the desirable tax range based on various assumptions about the marginal price and the number of oligopsonistic competitors.
Assuming perfect competition, the export tax rate becomes just the inverse of the elasticity of demand. As was shown by the model of perfect competition (paragraphs 28), the optimal export tax depends on the elasticity of the demand curve for exports at each point, which is generally not known. The reasonable span of demand elasticities for primary agricultural commodities is 1 to 5 or even higher (Warr, 2001) , which allows for calibrating the model on the hypothesis of perfect competition (Table 6 ).
For calibration of the model of an oligopsony, marginal prices are needed. Farm-gate prices actually paid can help in assessing the marginal price. Since 2001 the minimum average price paid to farmers per kilo of cocoa beans was CFAF 228, in July 2004; the maximum was CFAF 852, in October 2002. In recent history, there have been three clear periods of high, low, and average prices (see Figure 8) . It is possible to assume that the minimum marginal price could be somewhat lower than the lowest actual farm-gate price in recent history. Depending on the region of the country and other conditions, it would be in the range of CFAF 150-250 per kg.
The number of oligopsonists depends on their relative market power. There is no conclusive evidence of how many out of some 50 exporters actually control exports of cocoa and Côte d'Ivoire may not fit this model at all. Based on indirect evidence, the number should not exceed 10, and it is likely that only a few largest have real market power. Also, as it was shown in the model of an oligopsony (paragraphs 37-49), the optimal tax rate depends on the number of oligopsonists. Therefore, the model was calibrated for a number of oligopsonistic buyers between 1 and 10 ( Table 7) .
Using this model, the optimal tax on cocoa exports should be somewhat lower than the 22 percent targeted by the authorities. Assuming three oligopsonistic buyers, total fiscal and quasi-fiscal levies should be in the range of CFAF 130-190 per kg, or about 16 percent of the world price. In general, the larger the number of buyers, and therefore the closer the market is to perfect competition, the lower the export tax. In the extreme case of a pure monopsony with just one buyer, the tax could be on the order of CFAF 200-300, or 26-27 percent of the world price. The numerical results produced by the model are only a crude approximation. First, the model does not incorporate information about the elasticity of export demand for Ivoirian cocoa, the supply elasticities of cocoa from the rest of the world, and the share of Côte d'Ivoire in world cocoa production. This information is usually critical for calculation of the optimal export tax.
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Second, neither the farmers' marginal prices nor the buyers' power-sharing arrangements can be measured with precision. This would require a detailed market survey, which the Ivoirian authorities intend to prepare in cooperation with development partners. Third, calibration of the model using Côte d'Ivoire's export prices yields slightly different results depending on whether the world price in each season is higher or lower than the Ivoirian export price. Finally, the model does not allow evaluation of the "optimal" export tax or the appropriate combination of ad valorem and specific taxes. It suggests only that, in conditions of oligopsony, the export tax should be positive and proportionate to the strength of the oligopsonistic power.
The simulations do not allow establishing, under which of the two assumptions on the market structure the tax rate should be higher.
 First, the simulations of an optimal tax under both assumptions point in the same direction.
The closer the market structure is to perfect competition, the lower the optimal export tax should be. As the number of oligopsonists and the elasticity of export demand approach infinity, the optimal tax under both assumptions approaches zero.
15 See EU (2005) and Burger (2008) for the derivation of an optimal export tax.  Second, export demand elasticity for cocoa, as for any primary commodity, can vary greatly from year to year depending on market conditions. In any case, the demand curve should be highly elastic, as the world market can absorb virtually any volume of cocoa produced in Côte d'Ivoire.
 Third, an oligopsonistic market structure may require the use of taxes in addition to the taxes mandated by the optimal tax calculations. Such additional taxation would drive the tax rate above the implicit tax rate under the competitive market assumption. Fourth, the cocoa markets may be highly, but still not perfectly, competitive. The higher the existing market frictions are, the higher the optimal export tax would be.
 Finally, the pricing/purchase decisions of an oligopsonist do not necessarily lead to lower purchases and higher prices, as an oligopsony maximizes its profit, not prices. In the optimum, the welfare maximizing outcome for an oligopsony may find it more profitable to set lower prices and therefore pay lower taxes, so that to achieve a profit-maximizing outcome. In percent of world price of trade in its favor. With exports restricted by an export tax, international prices will rise, which would benefit the producers of the commodity in the exporting country and increase government revenue, but would have a cost for consumers and create market inefficiency. In addition, the administration of an export tax would have an additional cost, which would have to be deducted from additional government revenue generated by the exports tax and the improved terms of trade. The ultimate impact on the country's welfare depends on whether the positive impact on producers and the government can offset the losses of consumers. That is clearly true for cocoa exports from Côte d'Ivoire, where only 3 percent of the cocoa it produces is consumed domestically.
IV. CONCLUSIONS
From the perspective of global welfare, an export tax is inferior to a free trade policy. It can be expected to bring net benefits to an exporting country that enjoys substantial market pricing power in a commodity that has no direct substitutes and if the resulting welfares losses do not exceed the benefits brought by improvement in its terms of trade. But even if a large country gets a net welfare gain, it will be achieved at the expense of its trading partners, so an export tax will be globally welfare-reducing. In a multilateral context, it might be argued that large countries are generally expected to conduct trade policies that do not harm their partners.
The rate of an export tax depends not only on the actual market structure but on other parameters that are largely unknown. Where competition is perfect, the optimal export tax is an inverse of the elasticity of export demand for the commodity. In the case of Côte d'Ivoire this ratio can fluctuate from year to year, making it hard to establish with any precision. Where there is an oligopsony, the optimal tax rate depends on the number of oligopsonistic exporters, which also cannot be established with any degree of certainty because the degree of buyers' market concentration changes each year, with the number of significant exporters changing every crop season.
Within the partial equilibrium framework used in this paper, the optimal tax rate can be estimated only as a reasonable range. The tax rate depends on the estimated export demand elasticity and the number of exporters. Obviously, the higher the competition in the export sector, the lower the tax rate should be. It would virtually converge to zero as the elasticity of export demand and the number of exporters approach infinity.
In either case a low ad valorem export tax seems preferable. As a general principle, for society at large an export tax creates deadweight losses, whose distribution among producers, consumers, and the government depends heavily on supply and demand elasticities, which are unknown, and the tax rate. The challenge for the government is twofold: (a) set an export tax at a rate that would allow local producers to receive a larger proportion of international prices, and therefore invest and produce more, while preserving the viability of public finance and government revenue; (b) set the tax in a way that would allow for full pass-through of trends in international prices to local producers. A relatively low single ad valorem tax would address both challenges.
